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(57) Abstract: The invention relates to a heat exchanger (1) with plate structure, comprising a stack (6) of plates fitted inside a 
housing unit (2) assembled by welding circular heat transfer plates (10) and used as a pressure vessel. All the passages (7, 8, 26, 27) 
of the heat exchanger (1) are arranged to extend through an end plate (4). A flow guide (24) with the shape of the letter Z, or the 
like, is placed between the end plate (14) of the housing unit (2) and the end plate (14) of the stack (6) of plates. 



(57) Abstract: The invention relates to a heat exchanger (1) with plate structure, comprising a stack (6) of plates fitted inside a 
^ housing unit (2) assembled by welding circular heat transfer plates (10) and used as a pressure vessel. All the passages (7, 8, 26, 27) 
^ of the heat exchanger (1) are arranged to extend through an end plate (4). A flow guide (24) with the shape of the letter Z, or the 
^ like, is placed between the end plate (14) of the housing unit (2) and the end plate (14) of the stack (6) of plates. 
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Welded heat exchanger with plate structure |AP1 2 FJgC'd PCT/FTO Q 9 JUN 2006 



The invention relates to a welded heat exchanger with plate structure for heat transfer 
between substances in the same state or in different states, such as gas or liquid. The heat 

5 transfer surfaces consist of heat transfer plates attached to each other and collected in a 
stack of plates which are circular in shape and which have at least two flow openings for 
the supply and discharge of a heat transfer medium through ducts formed by the plates. 
The plates of the heat exchanger are welded together in pairs at the outer perimeters of 
the flow openings, and the plate pairs are connected to each other by welding the plates of 

10 the plate pairs at their outer perimeters to the plates of other plate pairs. The stack of 
plates is fitted inside a cylindrical housing unit used as a pressure vessel ? The invention 
relates to an arrangement, by means of which all the passages of the plate heat exchanger 
are placed in an end plate, and the stream of one heat transfer medium through the hous- 
ing unit is guided to and from the desired ducts of the stack of plates in a. desired direc- 

15 tion., 

A conventional plate heat exchanger is composed of superimposed plates which form a 
stack of plates which is clamped between two end plates by means of clamping screws. 
The ducts formed by the plates and the flow openings connected thereto are sealed at 
20 their outer perimeters by means of separate sealings. The plates of such plate heat 
exchangers are typically rectangular in shape, and the flow openings, usually four in 
number, are placed in the^icinity of the cq^ 

the streams of the heat transfer medium are normally arranged in such a way that the flow 
openings at opposite corners are used as inlet and outlet passages, wherein the streams of 
25 the primary and secondary sides flow in adjacent ducts formed by heat transfer plates. In 
conventional plate heat exchangers, it has been possible to step the streams of the primary 
and secondary sides and to divide them into several draughts by closing the flow open- 
ings at desired locations. 

30 Conventional tubular heat exchangers, in which the second heat transfer medium streams 
in a bundle of tubes fitted inside a cylinder, normally apply plate-like flow guides which 
are perpendicular to the bundle of tubes. Thus, the stream of the heat transfer medium 

in a bundle of tubes fitted inside a cylinder, normally apply plate-like flow guides which 
are perpendicular to the bundle of tubes. Thus, the stream of the heat transfer medium 



inside the cylinder, which normally belongs to the secondary side, will pass several times 
through the bundle of tubes. The number of flow guides can be used to accelerate the 
stream inside the cylinder and to induce turbulence in the stream, wherein the heat trans- 
fer properties can be improved. However, the dimensioning of tubular heat exchangers is 
5 normally based on the heat transfer inside the tubes, which is usually smaller than the 
heat transfer outside the bundle of tubes. The large size of the tubular heat exchangers is 
largely due to poor heat transfer inside the tube. The diameter of the cylinder of the 
tubular heat exchanger is normally small in relation to the length of the cylinder. The 
stream inside the cylinder is, in most cases, arranged to flow from one end to the other. 
10 Because of the shape of the heat exchanger, there are normally no sealing requirements 
set for the flow guides used as the support means for the bundle of tubes. 

In heat exchangers composed of circular heat transfer plates, in which the stack of plates 
is placed inside a cylinder, it has been problematic to arrange the stream of the secondary 

15 side inside the cylinder in such a way that there is no by-pass flow. In heat exchanger 
structures of this kind, the stream flowing through the flow guides passes almost all the 
heat transfer surfaces, thereby substantially reducing the heat transfer properties. For this 
rc^pn, flexible ^ have been used in heat exchangers, to 

press rubber sealings or the like against the outer surface of the stack of plates and against 

20 the inner surface of the housing of the heat exchanger. The function of these flow guides 
is to prevent the transverse by-pass flow between the stack of plates and the housing. 
Thanks to their flexible structure, these flow guides have served well in operation. 
Nevertheless, the stiff spacer plates, which have been used to divide the stream of the 
secondary side into several draughts, have often proved to be leaky, even though they 

25 have been provided with rubber sealings against the stack of plates and the housing. 



Finnish patent application 20001860 presents a solution for preventing by-pass flows of 
the secondary side. In this construction, the passages of the secondary side are fitted on 
the housing of the heat exchanger, which is an expensive and bulky solution. 

30 

It is an aim of the present invention to provide a welded heat exchanger made of circular 
heat transfer plates, which has the good pressure resistance properties of the tubular heat 

It is an aim of the present invention to provide a welded heat exchanger made of circular 
heat transfer plates, which has the good pressure resistance properties of the tubular heat 



exchanger and whose heat transfer properties correspond to those of a plate heat 
exchanger and whose all passages are fitted in an end plate in the same way as in the 
conventional plate heat exchanger. 

5 The invention is based on the idea that a flow guide with the shape of the letter Z is fitted 
between the end plate of the stack of plates and the end plate of the heat exchanger, to 
guide the streams of the secondary side into flow passages located between the housing 
and the stack of plates and formed of thin plates curved against the housing. 

10 More precisely, the heat exchanger with plate structure according to the invention is 
characterized in what will be presented in the characterizing part of claim 1. 

Considerable advantages will be achieved with the welded heat exchanger with plate 
structure according to the invention. The streams of the primary and secondary sides can 
15 he divided in a desired manner, wherein the heat transfer conditions can be freely selected 
according to the properties of the heat transfer media and the flow quantities. The welded 
heat exchanger with plate structure can also be used as a concurrent, counter-current or 
cross-flow heat exchanger. In the heat exchanger with plate structure according to the 
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invention, the heat transfer properties of the heat exchanger are not reduced by by-pass 
20 flows. All the passages of the welded heat exchanger with plate structure are fitted at the 
end plate of the heat exchanger, which facilitates the installation work and saves space. 



In the following, the heat exchanger with plate structure according to the invention will 
be described in more detail with reference to the appended drawings, in which 

25 

Figure 1 shows schematically the welded heat exchanger with plate structure according to 
the invention in a side view. 

Figure 2 shows schematically the welded heat exchanger with plate structure according to 
30 Fig. 1 in a partial cross-section seen from the side. 

Figure 2 shows schematically the welded heat exchanger with plate structure according to 
30 Fig. 1 in a partial cross-section seen from the side. 



Figure 3 shows schematically the heat exchanger with plate structure according to Fig. 1 
in a top view. 

Figure 4 shows schematically the welded heat exchanger with plate structure according to 
5 the invention in a cross-section along the line A - A. 

Figure 5 shows schematically the welded heat exchanger with plate structure according to 
the invention in a partial cross-section seen from above. 

10 Figure 6 shows schematically the structure of point B in an enlarged view. 

In the following, the invention will be described in more detail with reference to the 
appended drawings. Figures 1 to 6 show an embodiment of a welded heat exchanger with 
plate structure according to the invention, in which all the passages are fitted in the end of 

15 the housing. The housing unit 2 used as a pressure vessel for the heat exchanger 1 with 
plate structure comprises a housing 3 and end plates 4 and 5 which are fixed to the hous- . 
ing 3 in a stationary manner. The housing unit 2 accommodates a stack 6 of plates form- 
ing the heat transfer surfaces, which stack can be removed for cleaning and maintenance, 
for example, by connecting one of the ends 4, 5 to the housing 3 by means of a flange 

20 joint. A heat transfer medium flowing inside the stack 6 of plates forms a primary stream 
which is led to the stack 6 of plates through the end plate 4 via an inlet passage 7 and is 
discharged via an outlet passage 8 in the end 4. The passage of the primary stream is 
illustrated with arrows 9. 



25 The stack 6 of plates forms the heat exchange surfaces of the heat exchanger 1, which are 
composed of circular grooved heat transfer plates 10 connected to each other. The heat 
transfer plates 10 are connected together in pairs by welding at the outer perimeters of 
flow openings 11 and 12, and the pairs of plates are connected to each other by welding 
at the outer perimeters 13 of the heat transfer plates 10. The flow openings 11 and 12 

30 constitute the inlet and outlet passages of the primary stream inside the stack 6 of plates, 
through which passages the heat transfer medium is led and discharged from the ducts 
formed by the heat transfer plates. 

through which passages the heat transfer medium is led and discharged from the ducts 
formed by the heat transfer plates. 



The stack 6 of plates is assembled and pre-tightened by welding the end plates 14, 15 in 
the stack 6 of plates together with side support plates 16, 17. To avoid a by-pass flow of 
the heat transfer medium in the space between the stack 6 of plates and the side support 
5 plates 16, 17, the space is provided with rubber sealings 18, 19 or the like before the 
assembly. The plates 22, 23 of the flow passages 20, 21 between the housing 3 and the 
stack 6 of plates are welded together with the side support plates 16, 17. The plates 22 
and 23 are curved against the housing 3, and their edges are used as springs to press the 
side support plates 16, 17 and the rubber sealings 18,19 against the stack 6 of plates. 

10 
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A flow guide 24 with the shape of the letter Z is fitted.between the end plate 3 of the 
housing unit 2 and the end plate 14 of the stack 6 of plates to divide the space between 
the end plates 4, 14 in two parts and to guide the streams to a passage 20 and the dis- 
charge from a passage 21. The inlet and outlet passages 26, 27 of the secondary stream, 
15 which is shown by arrows 25, are connected to the end plate 4 of the housing unit2. For 
emptying and aeration of the heat exchanger, the end plate 4 of the housing unit 2 is pro- 
vided with aeration and emptying screws 28, 29. 



The heat exchanger 1 with plate structure, according to the invention, is normally used by 
20 adjusting and controlling the streams of the primary and secondary side. The only restric- 
tion for the use of the apparatus is the first starting up, when one should take into account 
that the plates 22, 23 of the flow passages 20, 21 are not parts of a pressure vessel and 
that a given delay time should be allowed for the flow passages 20, 21 and the spaces 
adjacent to them to be filled with the heat transfer medium. When turning on the heat 
25 exchanger 1, aeration must be performed via the screws 28, 29. In a corresponding man- 
ner, the heat exchanger 1 can be emptied via the screws 28, 29, depending on the position 
of the assembly. 

It will be obvious for a person skilled in the art that only one embodiment of the inven- 
30 tive idea has been described above, and it may naturally vary within the scope of protec- 
tion presented in the claims. For example, the external shape of the flow guide 24 in the 
welded heat exchanger 1 with plate structure, having the shape of the letter Z, may vary 

» » 9 a, a, 

tion presented in the claims. For example, the external shape of the flow guide 24 in the 
welded heat exchanger 1 with plate structure, having the shape of the letter Z, may vary 



freely as long as the space is divided in two parts by the piece, to prevent by-pass flows. 
Furthermore, the spaces inside the housing 3 and the side support plates 16, 17 can be 
filled with the heat transfer niedium in another way than that presented abpve. 



Claims 



1. A welded heat exchanger (1) with plate structure, intended for heat transfer between 
substances in the same state or in different states, such as a gas or a liquid, comprising 

- a closed stack (6) of plates consisting of circular heat transfer plates (10) used as 
heat transfer surfaces and connected to each other at their outer perimeters (13) or 
at the outer perimeters of their flow openings (1 1, 12), one heat transfer medium 
flowing inside said stack (6), 

- a housing unit (2) used as a pressure vessel and consisting of ends (4, 5) support- 
ing the stack (6) of plates and the surrounding housing (3), another heat transfer 
medium flowing inside said housing unit (2), and 

- inlet and outlet passages (7, 8, 27, 28) for the heat transfer media flowing in the 
stack (6) of plates and in the housing unit (2), extending through the end (4), 

characterized in that 

- the inlet and outlet passages (26, 27) of the Jieat transfer medium flowing in the 
housing unit (2) are connected to the end plate (4) of the housing unit (2), and that 
the inlet and outlet passages (7, 8) of the stack (6) of plates are connected to the 
stack (6) of plates and the end plate (4), that 

- a flow guide (24) with the shape of the letter Z or a corresponding shape is fitted 
between the end plate (4) of the housing unit (2) and the stack (6) of plates, to 
guide the stream to a flow passage (20) between the housing (3) and the stack (6) 
of plates and to discharge it from a flow passage (21), and that 

- the flow passages between the housing (3) and the stack (6) of plates consist of 
thin plates (22, 23) curved against the housing (3) and attached at their sides to 
side support plates (16, 17) of the stack (6) of plates. 
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2. The welded heat exchanger (1) with plate structure according to claim 1, characterized 
in that rubber sealings (18, 19) are provided under the side support plates (16, 17) of the 
stack (6) of plates, to prevent by-pass flows. 

3. The heat exchanger (1) with plate structure according to any of the claims 1 to 2, char- 
acterized in that the sides of the plates (22, 23) of the flow passages (20, 21) between the 

3. The heat exchanger (1) with plate structure according to any of the claims 1 to 2, char- 
acterized in that the sides of the plates (22, 23) of the flow passages (20, 21) between the 



housing (3) and the stack (6) of plates are bent so that they are used as springs to press the 
rubber sealings (18, 19) against the stack (6) of plates. 

a • ■ ■ -- » » w - - 

4. The heat exchanger (1) according to any of the claims 1 to 3, characterized in that the 
5 flow guide (24) with the shape of the letter Z, fitted between the end plates (4, 5) of the 

housing unit (2), and the plates (22, 23) of the flow passages (20, 21) between the housing 
(3) and the stack (6) of plates, are elements which do not belong to the pressure vessel. 

5. The heat exchanger (1) with plate structure according to any of the claims 1 to 4, char- 
10 acterized in that the inner spaces between the end support plates (16, 17) of the stack (6) 

of plates and the housing (3) of the housing unit (2) are filled with a non-fluid heat trans- 
fer medium. 

6. The heat exchanger (1) with plate structure according to any of the claims 1 to 5, char- 
15 acterized in that the plates (22, 23) forming the flow passages (20, 21) between the hous- 
ing (3) and the stack (6) of plates are provided with at least one opening to guide heat 
transfer medium into the inner spaces between the housing (3) and the side support plates 
(16, 17) of the stack (6) of plates. 

mg yp) aiiu uic }>uh;k ypj ui piates arc proviucu wiui ai icasi une opening iu guiuc ncai 

transfer medium into the inner spaces between the housing (3) and the side support plates 
(16, 17) of the stack (6) of plates. 
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